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(57) ABSTRACT 

A liquid crystal display includes a ?rst substrate and a 
second substrate, a liquid crystal layer disposed between the 
?rst and second substrate, and a backlight module disposed 
under the second substrate. The ?rst substrate comprises 
color ?lters disposed in array, Wherein each color ?lter has 
a chromaticity-adjusting region; a thickness of the color 
?lters and a siZe of the chromaticity-adjusting region are 
adjustable for adjusting the chromaticity of the LCD. The 
second substrate comprises pixel electrodes corresponding 
to the color ?lters. Therefore, the liquid crystal display can 
easily adjust and perfect the chromaticity of the liquid 
crystal display under the restrictions of the material of the 
color ?lters, the backlight module, and the design thereof. 

19 Claims, 5 Drawing Sheets 
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LIQUID CRYSTAL DISPLAY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a liquid crystal display 
(LCD), such as a transmissive LCD or a trans?ective LCD, 
and more particularly to a liquid crystal display adapted to 
adjust the chromaticity thereof. 

2. Description of the Related Art 

Recently, liquid crystal displays (LCD) have been Widely 
used and combined With a variety of electronic devices. 
HoWever, the manufacturing process of LCD is getting more 
and more complicated. Because LCD is not a self-luminous 
display, a light source is required for illuminating the LCD. 
The LCD are generally classi?ed according to the light 
source, namely, transmissive LCD, trans?ective LCD and 
re?ective LCD. 

The re?ective LCD has a re?ective ?lm formed on the 
bottom substrate for re?ecting outside light. If the light 
source, such as front light, is not su?icient, re?ective LCD 
cannot be used under the Weak brightness environment. 

The transmissive LCD With backlight modules can be 
used under the Weak brightness environment. The trans?ec 
tive LCD cooperating With the backlight modules can also 
operate under the similar circumstances. FolloWing are the 
descriptions of the tWo types of LCDs. 

FIGS. 1A and 1B are exploded schematic draWings shoW 
ing a prior art trans?ective LCD. FIGS. 2A and 2B are 
exploded schematic draWings shoWing a prior art transmis 
sive LCD. 

Referring to FIGS. 1A and 1B, the top portion 10011 of the 
prior art trans?ective LCD includes a red, a green and a blue 
color ?lters 102a, 1021) and 1020, respectively, are being 
disposed betWeen the liquid crystal layer (not shoWn) and a 
glass substrate (not shoWn). The region 104 is the transmis 
sive region of the trans?ective LCD. The bottom portion 
100!) of the trans?ective LCD includes pixel electrodes 106 
disposed betWeen the liquid crystal layer (not shoWn) and 
another glass substrate (not shoWn). The transmissive region 
1061) corresponds to the region 104 of FIG. 1A; the re?ec 
tive region 10611 is the area outside the transmissive region 
1061). When the top and bottom portions 100a and 10019 are 
combined, the backlight module (not shoWn) under the 
bottom portion 100!) transmits White light passing through 
the transmissive region 106b, and the red, green and blue 
color ?lters 102a, 1021) and 1020. 

Additionally, referring to FIG. 2A, the top portion of the 
transmissive LCD has a structure similar to that of FIG. 1A. 
Referring to FIG. 2B, compared With FIG. 1B the pixel 
electrode 206 is a transparent electrode 206. When the 
structures of FIGS. 2A and 2B are combined, the backlight 
module (not shoWn) under the bottom portion 100!) trans 
mits White light passing through the transmissive region 
206, and the red, green and blue color ?lters 202a, 2021) and 
2020. 

HoWever, because of the restrictions under the circum 
stances, such as the material of the color ?lters, the backlight 
module and the design of the LCD, the prior art LCD cannot 
easily adjust the chromaticity thereof The problem Will be 
more serious When the transmissive LCD and the trans?ec 
tive LCD need to generate su?icient chromaticity of the red, 
green and blue lights, as Well as White light. 
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2 
SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to provide 
a liquid crystal display (LCD) for adjusting the chromaticity 
of the transmissive regions. 

Another object of the present invention is to provide a 
liquid crystal display (LCD) for adjusting the chromaticity 
of the transmissive regions under the restrictions of the 
material of the color ?lters, the backlight module and the 
design thereof. 

According to the objects described above, the present 
invention discloses a LCD, Which comprises a ?rst substrate, 
a second substrate, a liquid crystal layer disposed betWeen 
the ?rst and the second substrates, and a backlight module 
under the second substrate. The ?rst substrate has a plurality 
of color ?lters arranged in array, Wherein each of the color 
?lters has a chromaticity-adjusting region, and each thick 
ness of the color ?lters and the siZe of the chromaticity 
adjusting region are adjustable for adjusting a chromaticity 
of the LCD. The second substrate has a plurality of pixel 
electrodes corresponding to the color ?lters. 

In the embodiment of the present invention, the chroma 
ticity-adjusting region includes an opening. 
The present invention also provides a transmissive LCD, 

Which comprises a ?rst substrate, a second substrate, a liquid 
crystal layer disposed betWeen the ?rst and the second 
substrates, and a backlight module under the second sub 
strate. The ?rst substrate has a plurality of color ?lters 
arranged in array, Wherein each of the color ?lters has a 
chromaticity-adjusting region, and the thickness of each of 
the color ?lters and the siZe of the chromaticity-adjusting 
region are adjustable for adjusting the chromaticity of the 
LCD. The second substrate has a plurality of transparent 
electrodes corresponding to the color ?lters. 
The present invention further provides a trans?ective 

LCD, Which comprises a ?rst substrate, a second substrate, 
a liquid crystal layer disposed betWeen the ?rst and the 
second substrates, and a backlight module under the second 
substrate. The second substrate has a plurality of pixel 
electrodes arranged in array, Wherein each of the pixel 
electrodes has a transmissive region and a re?ective region. 
The ?rst substrate having a plurality of color ?lters arranged 
in array, Wherein each of the color ?lters has a chromaticity 
adjusting region, and the thickness of each of the color ?lters 
and the siZe of the chromaticity-adjusting region are adjust 
able for adjusting the chromaticity of the LCD. 

Because the present invention disposes a chromaticity 
adjusting region in each color ?lter, the siZe of the chroma 
ticity-adjusting region and the thickness of the color ?lters 
are adjustable. Therefore, the chromaticity can be adjusted 
by adjusting the chromaticity-adjusting region. Moreover, 
because the present invention alloWs the adjustment of the 
chromaticity of the transmissive regions under the restric 
tions of the material of the color ?lters, the backlight module 
and the design thereof the performance of the LCD can be 
perfect. 

In order to make the aforementioned and other objects, 
features and advantages of the present invention understand 
able, a preferred embodiment accompanied With ?gures is 
described in detail beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1A and 1B are exploded schematic draWings shoW 
ing a prior art trans?ective LCD. 

FIGS. 2A and 2B are exploded schematic draWings shoW 
ing a prior art transmissive LCD. 
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FIG. 3 is a schematic drawing of a liquid crystal display 
(LCD). 

FIGS. 4A and 4B are exploded schematic drawings show 
ing a ?rst exemplary pixel structure of a trans?ective LCD 
of the present invention. 

FIGS. 5A and 5B are exploded schematic drawings show 
ing a second exemplary pixel structure of a transmissive 
LCD of the present invention. 

DESCRIPTION OF SOME EMBODIMENTS 

FIG. 3 is a schematic drawing of a liquid crystal display 
(LCD). Referring to FIG. 3, the LCD 300 comprises: a ?rst 
substrate 310, a second substrate 320, a liquid crystal layer 
330 disposed between the ?rst and the second substrates 310 
and 320, respectively, and a backlight module 340 under the 
second substrate 320. The LCD 300 can be, for example, a 
transmissive LCD or a trans?ective LCD (TRLCD). In the 
present invention, the LCD 300 has a chromaticity-adjusting 
region in each color ?lter for adjusting the chromaticity of 
the LCD as desired. Following are embodiments of the 
present invention, but not limited thereto. 

FIGS. 4A and 4B are exploded schematic drawings show 
ing a ?rst exemplary pixel structure of a trans?ective LCD 
of the present invention. Referring to FIGS. 3, 4A and 4B, 
the top half portion 40011 of the trans?ective LCD includes 
color ?lters, including red, green, and blue color ?lters 402a, 
4021) and 4020, respectively, on the ?st substrate 310. The 
red, green, and blue color ?lters 402a, 4021) and 4020 have 
chromaticity-adjusting regions 403a, 4031) and 4030, respec 
tively, which siZe can be adjusted separately or together for 
adjusting the chromacity of the LCD as desired. The chro 
maticity-adjusting regions 403a, 4031) and 4030 can be, for 
example, in a form openings. In addition, according to the 
embodiment of the present invention, the thickness of the 
color ?lters 402a, 4021) and 4020 are also being adjusted for 
perfecting the chromaticity. The region 404 shown in FIG. 
4A is the transmissive region of the trans?ective LCD. 

Referring to FIGS. 3, 4A and 4B, the bottom half portion 
400!) of the trans?ective LCD includes the pixel electrodes 
406 on the second substrate 320, corresponding to the red, 
green, and blue color ?lters 402a, 4021) and 4020. The pixel 
electrode 406 has a transmissive region 4061) and a re?ective 
region 406a, wherein the chromaticity-adjusting regions 
403a, 4031) and 4030 correspond to the transmissive region 
4061) of each pixel electrode 406. The transmissive region 
4061) of the pixel electrode 406 corresponds to the region 
404 shown in FIG. 4A. When the top and bottom portions 
400a and 400b, respectively, of the pixel are combined, a 
pixel structure is formed as shown in FIG. 3. The transmis 
sive region 4061) of the pixel electrode 406 can be, for 
example, indium tin oxide (ITO); the re?ective region 40611 
of the pixel electrode 406 can be, for example, a metal 
electrode. 

FIGS. 5A and 5B are exploded schematic drawings show 
ing a second exemplary pixel structure of a transmissive 
LCD of the present invention. Referring to FIGS. 3, 5A and 
5B, the top half portion 40011 of the transmissive LCD 
include the color ?lters, including red, green, and blue color 
?lters 502a, 5021) and 5020, respectively, on the ?rst sub 
strate 310. The red, green, and blue color ?lters 502a, 5021) 
and 5020 have chromaticity-adjusting regions 503a, 5031) 
and 5030, respectively, which siZe can be adjusted separately 
or together for adjusting the chromaticity as desired. 

Referring to FIGS. 3, 5A and 5B, compared with FIG. 1B 
the bottom half portion of the transmissive LCD is a 
transparent electrode, such as ITO. When the structures of 
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4 
FIGS. 5A and 5B are combined, a pixel structure is formed 
as shown in FIG. 3. The backlight module 340 under the 
second substrate 320 transmits white light passing through 
the transparent electrode 506, the liquid crystal layer 320 
and the red, green, and blue color ?lters 502a, 5021) and 
5020, respectively. 

Accordingly, the feature of the present invention is to 
dispose a chromaticity-adjusting region in each color ?lter, 
wherein the siZe of the chromaticity-adjusting region and the 
thickness of the color ?lters are adjustable. Therefore, a 
desired chromaticity can be achieved by the adjusting of the 
chromaticity-adjusting region. Moreover, because the 
present invention allows the adjustment of the chromaticity 
of the transmissive regions under the restrictions of the 
material of the color ?lters, the backlight module and the 
design thereof, the performance of the LCD can be accord 
ing promoted. 

Although the present invention has been described in 
terms of exemplary embodiments, it is not limited thereto. 
Rather, the appended claims should be constructed broadly 
to include other variants and embodiments of the invention 
which may be made by those skilled in the ?eld of his art 
without departing from the scope and range of equivalents of 
the invention. 
What is claimed is: 
1. A liquid crystal display (LCD), comprising: 
a ?rst substrate, having a plurality of color ?lters arranged 

in an array, wherein each of the color ?lters has a 
chromaticity-adjusting region, and a thickness of each 
of the color ?lters and siZe of the chromaticity-adjust 
ing region for each color ?lter are adjustable for 
adjusting a chromaticity of the LCD; 

a second substrate, corresponding to the ?rst substrate, 
having a plurality of pixel electrodes corresponding to 
the color ?lters, wherein each of the pixel electrodes 
has a transmissive region, and wherein the chromatic 
ity-adjusting regions of the color ?lters correspond to 
respective transmissive regions of the pixel electrodes; 

a liquid crystal layer, disposed between the ?rst and the 
second substrates; and 

a backlight module to transmit light through the trans 
missive regions and the liquid crystal layer. 

2. The LCD of claim 1, wherein the chromaticity-adjust 
ing region includes an opening. 

3. The LCD of claim 1, wherein the color ?lters include 
red, green and blue color ?lters. 

4. The LCD of claim 1, wherein the pixel electrodes 
include transparent electrodes. 

5. The LCD of claim 4, wherein a material of each pixel 
electrode includes indium tin oxide. 

6. The LCD of claim 1, wherein each of the pixel 
electrodes further has a re?ective region. 

7. The LCD of claim 6, wherein the transmissive region 
of each of the pixel electrodes includes a transparent elec 
trode. 

8. The LCD of claim 6, wherein the re?ective region of 
each of the pixel electrodes comprises a metal electrode. 

9. A trans?ective liquid crystal display (LCD), compris 
ing: 

a ?rst substrate, having a plurality of pixel electrodes 
arranged in an array, wherein each of the pixel elec 
trodes has a transmissive region and a re?ective region; 

a second substrate, corresponding to the ?rst substrate, 
having a plurality of color ?lters corresponding to the 
pixel electrodes, wherein each of the color ?lters has a 
chromaticity-adjusting region corresponding to the 
each transmissive region of the pixel electrodes, and a 
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thickness of each of the color ?lters and a siZe of the 
chromaticity-adjusting region are adjustable for adjust 
ing a chromaticity of the LCD; 

a liquid crystal layer, disposed betWeen the ?rst and the 
second substrates; and 

a backlight module, disposed under the second substrate. 
10. The trans?ective LCD of claim 9, Wherein each 

chromaticity-adjusting region includes an opening. 
11. The trans?ective LCD of claim 9, Wherein the color 

?lters include red, green and blue color ?lters. 
12. The trans?ective LCD of claim 9, Wherein each of the 

transmissive regions of the pixel electrodes includes a 
transparent electrode. 

13. The trans?ective LCD of claim 9, Wherein each of the 
re?ective regions of the pixel electrodes comprises a metal 
electrode. 

14. The LCD of claim 1, comprising a transmissive LCD. 
15. Amethod for providing a liquid crystal display (LCD), 

comprising: 
providing a ?rst substrate having an array of color ?lters; 
providing chromaticity-adjusting regions in respective 

color ?lters; 
adjusting siZes of the chromaticity-adjusting regions to 

adjust a chromaticity of the LCD; 
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6 
adjusting thickness of the color ?lters to adjust the chro 

maticity of the LCD; 
providing a second substrate having a plurality of pixel 

electrodes corresponding to the color ?lters, Wherein 
each of the pixel electrodes has a transmissive region, 

Wherein providing the chromaticity-adjusting regions in 
respective color ?lters comprises providing chromatic 
ity-adjusting regions corresponding to transmissive 
regions of the pixel electrodes; and 

providing a liquid crystal layer betWeen the ?rst and 
second substrates. 

16. The method of claim 15, Wherein providing the 
chromaticity-adjusting regions comprises providing chro 
maticity-adjusting regions having respective openings. 

17. The method of claim 15, further comprising providing 
a re?ective region in each of the pixel electrodes. 

18. The method of claim 15, Wherein providing the LCD 
comprises providing a transmissive LCD. 

19. The method of claim 15, Wherein providing the LCD 
comprises providing a trans?ective LCD. 


